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The purposes of the research were to create and efficiency validation of 
computer assisted instruction focused on the practice to CNC Tuming of the standard 
90 / 90 and analyse the student leaning achievement of the student after by 
using computer assisted instruction. 
The subjects in the study were 23 first year diploma students enrolled in 
Computer Numerical Control ,Rajamangala of Technology. North Bangkok Campus. 
The Researcher using the experiment by let the students do until test before 
class. And then study by using computer assisted instruction focused on 
practiced to CNC Turning. After that let students do the unit test again at 
the class and calculate to find out the efficiency of the computer assisted 
instruction and analyse the leaning achievement of students after study. 
The research result revealed that the efficiency of the computer assisted 
Instruction was efficient in standard 90 /90, Moreover, after learning achievement 
At significant level of 0.01 . 
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~t'~f1.Q~f1.!'rt~ L~ ~ f1. ~~1~LU t'LlA.~lA.~rt1~t:1 ~~rt B~~ IArtrt" t'L~~~LU 
"" 
nIi!.1!.L.Ut-L.lA.gIA.lm""~t3" e.11l!~" IA. 1111" t-U~!.L.U -,:.;-,. ,. 
f1.Q~~e,[.gBl!l1 e,M.rtBIelf1.~t1 IAmL~~~LUf1.Ql!lf1.J1,t'~~11 ~ 1A.M.L.lJ 1./1 ... ,. 'I ~ P' 
• t'LfiBe,~ rt ~ Urt,VJft[1\Ltb 
f1.B~ ~e,[.g BlIl1e,M.rt @1elf1.~~1 lA.rt
'.. ... 
jQ~1 e,~rtQItff1.~ lA.rtJftt'Q13WlA. 
i
 





















6. U1LL1J1J'Vl~i'lt11J ~1~llf1Jlll:lLLnL'LLi\''J11l'Vl(;)flt1~ (Tryout) n1J,rn~m~n1:;~1J 
1l1:;n1P1i1tJU~1~'n1=n'niUi'l-:J ~Ltl~i'lt1U tl.! i'lCl1UUL'Vll"lLULfl[j11'ntl~ I"lfl ~'VltJ1L~~'n1:;Uf'm~ilt1.. 
':W.n1I"lWtJU~ 2 i1n11~n~1'1 2549 ~1U'JU1l1:;tl1tl.! 26 I"lU L~t1~Lf'1fi:;~~1flhf'1'J1tltJ1n 
~1tJ (Level of Difficu It ) (Discrimination Power) 
.,
 
Lntl.!.,m"l11tl.!1;~i1 t~;Jt1fjt11JiJfll1f'1'J1tltl1n~1tJ ( P) t1~1:;~~1~ 0.2 - 0.8
 
~1LLun (D) ~~LLL?i 0.20 ;u11l LLfl:;n11~1l"1CW11'n'IJt1~LL1J1J'Vl~t'lt11Ji~~U1J mitlm4'tJ~1fll1. . .. 
J ~ 'i' 'I ... " .. ,,%,
1"l'J1tlL'1lt1tlU'lJt1~LL1J1J'Vl(;l~t11J (Reliability) ~~tJ ~'1l~~1 ~L(;lt11 1'1l11~U ( Kuder 
Richardson Formular 20 ) ( i\''JULLfl:;€~1"ltl.!1 • 2538 : 198) L~t11~fll11"l'J1tlL~t1,rULLi\''JU1tl1 
'I "I 
LLfl:;U1tl1~1 f111l"1'J1tlL;t1~u~nl"1f~ L;jt11~p\1l"1'J1tl 
L~t1,rUIJ11tl~~t1~n11LLi\''J ~~U1.;rt1i'lt11J'il(;l~11ltin1Jmitl~'Jt1th~ tt'ltJLLti~.;rt1i'lt11Jt1t1mtlu 2 '1l(;l. • 
'I ... .l"I .... ...J."J .., ... 'i'_ J' 
'~LL,n ~'n LlJULL1J1J'VlI'li'lt11Jnt1UL't1ULLfl:;"Ql'l'Vli'lt1 ~ L1.JULL1J1J'Vl~i'lt11J~fl~ L't1U WltJMt11Jl"1q tlLUt1~1 
tjlJ1mJ1:;i'l~rl~~~tl(;l LLi\''J,j1LL1J1J'Vl(;li'lt11J'1l(;l~i'lt1~tl1~1fll1l"1'J1tlL~t1,ru~nl"1f~ 
.. ..,
fl'J1 JJ14 JJ1!1 fl'il JJ~'J L~'il'i"ll 'J!I~'il \J 
l"lt1tl~'JLIJ1t1frl'JtJ~t1\6 ~tl1tJ5~ ;'fln11L~tJ'I.ln11i'lt1\6'Vl1~l"1'fltl~'JL~t1flllLL1J1J~~~~~t;' 
f'1'J1tlt'l1tl11Cl'IJ'fl~f'1'fltl~'JLlJIt1fLUn11~1Li'lU'fl~'fl1l1:;i'ltl 1~LLri ;Jt1l"1'J1tl .n1'nti~ nfioW~n 
~... A ..J ~ , " 
LL~'WJtl n'1Tl J11'nLf'1fl'flU b~'J 'J(;l'VlfllULLfl:;Li'l tJ~ L'nt1Cl1tJ'Vlt1 (;lL'l.l'fl~11J'VlL1tJ'l.l~ffit1~f'11"l'J1tll 
'I'" ...J ..., ~. I J' • .., .. 'i' ... J' ....'1 ... 
~'l.lfln'Mtl.!:;'Vl LL~ nlJl1~ nUt1t1 n ~1.J 'IJ'l.lt1tJn1Jfi11tl'll11J1 LLfl:; ~jJlNM1~'lJt1~ L'l.lt1~1 tlL1.J 1~tl1tJ flt1.. 
n111~ tl1~~ f'1t1tl~'J LIJ1t1 frl'JtJt'l'fl'l.l~~~ ~ l'lf'1'J1tli'l'l.lt"l,t1~ ~ wtJU LLfl:;~t1~ n11n1:;~u~Lffi'l.lt ~Lii(;l 
f'1'J1tl11f'fl~t1tJ1nL~tJ'l.l~.. ''J tJt ~~.. wtJu~L1tJ'l.ltl 'fl'l.lt'l1tl11CltiL'J fl1'l.l'fl nL'J fl1 L1tJ'l.lt 'l.ln111JmJ'l.l't1n'M:; 
LLfl:;L~tlL~tlf'1'J1tll L~'fl~~:;llf1Jllt~n11L1tJU'IJ'fl~lJI'l.lt~'t1'l.l~L~tJU~u1~ ;~,r'l.l~i'l'fl'l.l~~i'l1tl11Cl 
., 
U1 f'1'fl tl~'J LLJ1t1 frl'JtJ i'l 'flU11lti-rl'JtJt 'l.ln11i'lt1ULi'lltl ~"it1 i'l'flU'Vl1J'Vl'J'l.ln11i'l'fl'l.llln~t'l.l-nuL1tJ'l.l1~ 
L(;ltJ~ lii'l'fl'l.lhH1LtlUI1ft1~ L~tJ L'Jfl1t 'l.ln11i'l'fl'l.l41n1JliL1tJ'l.l~ m tlhl't1'l.l ~1'fl4'(;l n11i'l'flUL~tl L;; tl.. .. 
~C;'tJ'l.li'l1tl11ClU1 f'1'fl tl~'J LlJI'flfrl'JtJi'lt1'l.l11ltftUn11L1tJ'l.l~'J tJ lJ1'l.lLt1~ t UL'Jfl1 . .
 
... 'I 'l ..~.!'... ... ... '1 ... -.1 
i'l:;(;l'Jn i'l1tl11ClL1tJ'l.l L'l.lL'dfl1 ~~n 1J91'VllJ1'fl~n11 i'l1tl11Cl'Vl"l:;"N L"I~L1tJ'l.l ( Motivated).. .. 
L1tJ'l.lLLfl:;i'l'fni'l'l.l1u11ln1Jm1L1tJ'l.lPl1tlLLU'J~(;l'IJt1~n11L1tJufLuif",uU~C1tJn~1 .. Learning is 
.c .. ... '" ~ ..J















m"iVI1tl~i VIfi111Vi 'II'iI~u VI ~1'1U f\ 'iI ~ -n'Uel'ilf.rl')'1\1'ilU 
n1 nLlil rl~,r'V111.J ~~fl V1 fimVi~'tl-.:l1JV1 L1tJ'I.llil 'tl2-J ~'.l LlJl'el f-JI'.l tJ ~ 'tl'l.l 
= M, + 
P - M, p 
p = lil~U'l.l'l.lL~2-J~'tl-.:l~'tlV1~~'tl1J 
f'i1'11'tl-.:l'eit'1rli'l'.l'l.l~1~'"l1n~lJ11~ '"l~i1f'i1~~~1-.:1 0 - 2 tl1jih~~1'tl'tln2-J11~i11"112-J1nn~1.. 
.­
n'tl~1 1JV1L1tJ'I.llil'tl2-J~'.lLl'l'[)f1!'I.l'l~i\nClJ,,]2-J1lJ1~31'1.l 
~1u~~'1;1 ~rf'1'J,j'il~ riUUVl bl'1U f\'iI ~~') ~~'ilf.rl,)'1~'ilU 
m~~n1'f11'1.l,j'"l,1J'I.l*i'l-.:lL~12-J~L1tJ'I.l1't¥i1lil'.l12-Ji1'1.lL~'tl~1~"Jl1~1-.:1 1 hJ~1'"l~LiI'I.l'"l1n 
" , 
'tl1'"l116eJ~'tl'l.l~tJ~N ~1'tl'"l1nm~U~'.l-.:l~1lil'.l12-J1~'.ltJlJ1'1.lL'tl-.:l ~-.:Im~i1~'tlmn1tJ'I.lm~~'tl'l.lY1.. .. 
'l.h~'I.l1'"l L~'tl'"l~,j1L~'I.l'tlL~m~11J11-.:1 1 ,r'l.l'"ld'.ltJ~-.:I~V'llil'.l12-J~'I.l1'"l~'tl-.:lliL1tJ'I.l 1'1.lm~~'I.ll"lt)1'VI1.. .. 
,,~_ I"".0::4" .l.- ~ ...J' ... ~ ...... ..."0 .... 
lil'.l12-J1LVi2-JLV12-J LL~:;"Jl'.ltJ1~e.JLJ'tJ'I.lL~11'"l1'1.l L'I.l'tl~1'.l"Jl1'1.l'l.lV'l~'I.l ~-.:I'I.l'l.l'"l-.:l2-Jm1'l.l1LV1lil L'I.lL~tJ2-J11"JlLVi'tl.. .. 
';~'I.l1aflm1L1tJ'I.lm1~'tl'l.l L~2-J2-J1n~'I.l 1'1.l,j'"l,1J'I.llil'.l12-JL'"lltlJn1'.lwlhYl1-.:1LV1lilL'I.lL~tl yh1't¥ 
~12-J1~(l;j~lJi'tl,,)1'.l~11ri'l.l1~b~V11JV1n~'I.lV1m~~-.:I1'1.lL~n i1mru1~~1'f~tfl;r'l.l'tl,Jnn~'tl~1~LL~~i-.:l 
q q u q 
~1'1.l'.ltJ lil'.l12-J ~:;~'.ln 1'I.l~lJ11.J~:;~1tj'l.l 'I.lfln'"l1n~Ufl'.l!i-.:li1m11.l1:;~1'f~~~'I.l~'tlm~~nM'11~"j 1 
'tl'tln~Yf'tl-.:llJ1~1tfl2-J1n2-J1tJ LtfltJL~Vi1:;'tlth-.:l~-.:I ~fl "lil'tl2-JYl'.lbP1'tlf" LL~:;'l~i1m1,j1lilfl2-J~'.lLlJ1'tlf 
2-J1HL~'tln11~nM'1ri'\.\flf.h"'b~Vii~~1tJ ( m2-Jm~~nM'1'1.l'tlnLNL1tJ'I.l, 2541 : 2 ) lil'tl2-J~'.l~t'1'tlf 
~,j12-J1H~1'1.lm~~1-tJ'I.lm1~'tl'l.l (Computer - Based Instruction) ~12-J1~mL1J"''tl'tln1~LtI'I.l 2 
l.J~:;UlV1't~qJ 1 1~uri 1"l'el2-JYl'.lLV1'tlfrl'.ltJ~'tl'l.l (Computer - Assisted Instrution: CAl) ~L~:; 
, 
.- 4'"' I.... .... dt I 
l"I'tl2-JVi'.lLlJ1'tl1"ll'.ltJ'"l~m1~1tJ'I.lm1~'tl'l.l (Computer - Managed Instuction : CMI ) '1i-.:l'"l~L~m 
lJ112-J~n1'fW~mm1hJ1.n'l.ln'"lm~2-J~'tl-.:lmn1tJ'I.lm~~'tl'l.l~"'~2-JV'l ( n~1'f,r'l.l~, 2536 : 136 ) 
~2-J1J~ (2532) 1~~h~LL~~~11.J~:;~V1fi1l1Vi 1JV1b1tJ'I.lLl.J~~~m2-Jl.J~::;n'tl1Jlil'tl2-JYl'.l~V1'tlf 
"Jl';ltJ~'tl'l.lL1tJ-.:In1~H''1i'tl~LL';lfAutoCAD "Jl'.ltJ1'I.lmn~tJ'I.l~~1J1J 















1h~ntllJm1'lfL1J1u.n1~Pltl~Yi'JL[;ltlfLwnfll"''1tT~ihh·~i."fil),1~ 88.93 / 82.69 111fl11Jlj~ 
iJ1J1~~."fi111~ 93.70/ 95.11 ~~n~1LnN"]~1lJ1131\lLLfl~Lt1\l11Jm~~~~;j31\l~~~H 
fi1~ (2534) 1~~11~lJ"'LltJ\l"Jl'JtJfltl\l L1tl~~fim1L~tJ\lu.lJlJ111~~~ ~"llrIL;ltJ\lLLlJlJ 
Lfll~~nfl 2 nfi3.JPi'Jtlth~Lij1.!,rn~m~·11~~lJ1J1~mfililmJlJ11"ll1~~1\l1t1J~1\l ~."m;m"'flI L\lLfl~• 
~ Vl~1~ n11~ fl r:mJ\lL." PlL\lLfl~~1~liltl~Lfl""1~1~\lfll1L~iltl Colflmn(tJ1J11n!l~1lJ."c;.tJ\l 
flltl~~'JLlJ1'elf"ll'JtJ~tl\l iJ1J'1~~."fi111~'1J'el~n1~lJ'J\lm11'eltJfl~83.00 LLfl~1J1~i."fi111~'1Jtl~Colfl;~fi 
,"
1'eltJfl~ 81.02 ~~n~1LnN"]~1lJ1131\l80/ 80 ViPi~H LLfl~Colflm1.,,~~tllJritl\lc;.tJ\lLLfl:::~;~c;.tJ\l 
, 
~'JtJlJ"'LltJ\lPltl~Yi'JLVltlf"ll'JtJ~tl\l LLVln~h~n\l'elth~iJ,rtJ~1~t1J"'1~~ti~Vi1:::~lJ 0.01 LL~~~~1 
.... ~ .... v ... .t 
\lnl'l ntT13.J fll'J1~'1L.. ~~"Jl\l 
" " 
LLfl:::l1TVlu.tJn;\l ~"ll1L;ltJ\lLLlJlJL"'fllilfll 01 ~in~lJ1n.J'1:::mfliilmjlJ1n"ll1;l~i\l~~ (1J.'J.~.).. .. 
~."m;m"'PlL\lLfl~~V1~1~m'1~ elm,j\lL"'PlL\l'i:fl~~1:::liltl~Ln""1~1:::\lfll1L~iltl t.lflmn(tJ1J11n!l 
~1lJ"'LltJ\lPltl~Yi'JLV1'elf"ll'JtJ~tl\l iJ1J1:::i."fi111~ 81.22/80.22 ~~~~n~1LnNevivlih~\l~ 
q~11N (2539) 1~.yhm1~(tJ~tl~m1~lJJ.J\l1lJ"'LltJ\lflltl~~'JLlJ1'elf"ll'JtJ~tl\l1J1:::ntllJm'1 
~tl\l~tl~ ~1Pl'JLL1flLm~\l~n-t\l~'elLV1tlf L~tlflh~lJ."c;.tJ\lPltl~Yi'JLVltlf"ll'JtJ~tl\l~11J1:::i."fi111~ 
LLfl:::t.lfl ~~'1."t"JI'el~lJ'" L1tJ\l L~tJel11~lJ"'L1tJ\lfll'el~Yi'JL[;ltlf"ll'JtJ~tl\l1'J~ 7 ~ti'JtJ ,j111J"'~fltl~ 
nlJn~~~'Jtlth~ ~~Lt1\l,rn~ntT11:::~lJ1J1:::mfililmJlJ11~"ll1;l~L"'fllilPli\ln~ 2 ~1"l11Lfll~~L~\l 
LLfl:::1Jfutl1n1fil ~."m;m'YIfllilPlL;ltJ~'l~~ ~1\l'J\l 21 fll\l t.lfl1J11n!l~1lJ",L1tJ\lPltl~Yi'JLlJ1tlf 
"Jl'JtJ~tl\liJ1J1:::i."fi111~ 84.97/80.95 dj\l11JlJ11~LnN"]~1lJ1'131\l 80/80 ~ri1~\l~HLLfl:::iJ 
t.l fl ~~ '1."tm~ m'1L1tJ\lL~ ~~\ltl ~1~ iJ,rtJ~1l"iqj~ 0.01 
~fl~111 ( 2541) 1~.yhm~00-l\l1LLfl:::~11J'1~i."fi111~lJ"'LltJ\lflltl3.J~'JLlJ1tlf"ll'JtJel'el\l 
Litl~ m '1C*i~ LttllJ\l~\l ~ tJ'\iI11J1:::i."fi111~'1Jtl~ lJ." L1tJ\lPltl~~'JLV1tlf"ll'J tJlltl\l lJ11~ LnN"]~1lJ1131\l 
LmtJlJ LVi tJlJ tJfl~~'1."i." 1~ n11c;.tJ\l '1:::~~1~,rn~ntT1~ L1tJ\l~'J tJ1J." L1tJ\lPl'el3.J~'J LVl'el f"ll'J tJ ~tlU 
nlJ,rn ~ ntT1~L1tJ\l~'JtJ m1~'el\l1Jn~ LLfl:::1J1:::Li1\lPl'J13.J ~ ~"Jltl~,rn ~ ntT1~iJ fll'J13.J"lltllJ L~mnlJ 
lJ." L1tJ\lPltl~Yi'J LlJ1tl f"ll'J tJ~tl1.! Colfl m1~(tJ1J11 n!l~1 lJ." L1tJ\lliltl3.JYi'J LVl'el f"ll'J tJ 1l'el\ltl~'l \lLnNm 
( 91.25 %) t.lfl~3.J'1."t"'1~n11L1tJ\l1il1nm1~'el\l~'JtJlJ"'L1tJ\llJ"'L1tJ\lfll'el3.JYi'JLlJ1'elf"ll'JtJ~'el\lnlJm'1 
fl'el u1J n ~LLlJ1 n lJi1~ n U'el ~1~ iJUtJ ~1l"iqj~ 1:::~lJ 0.05 ,rn~ n tT1~L1tJ\l~'J tJlJ." L1tJ\lIil'el~Yi'J LlJ1'elf"ll'J tJ 
















4'n'1 (2543) 'l~~1n1ii4'tJL1'tl-:J n1~~~1-:J1J'VIL'1tJ'l.lIil'tl)J\;';lLlJl'tlforl';ltJ~'tl'l.l~::1J1J,r~~ilL~tJ 
L~-:J ~;n n1~~f,-:J1J'VIL'1tJ'l.llil~'-l\;';l LlJl'tl~';ltJ~'tl'l.l L~ tJ iltf(91 CltJ~::~-:J rlL~'tl~~1-:J LL~::~1tJ1::~'VIfiI11Vi• 
"lI'M1J'VIL1tJ'l.lIil'tl)J\;';lLlJl'tlforl';ltJ~'tll.l LL~::tf~e.J~tf'-lt]'VIf'Vl1-:Jm1L1tJ'l.l ~'tl-:J ~trnm~~~1-:J1J'VIL1tJ'l.l 
1iI'tl)JVl';l LlJl'tlfrll';l tJ~ 'tl 'l.l ~ tJil L~'tl~1"11'tl-:J'J'VI L1tJ'l.l~'tl ~ 1iI~'fl-:J n1J~in ~ (9I~IiI~fli1~lJlf'fJ lJl fl1~n11'-l'jjtkl~lJl 
fl1"l11'j'1l1L'tln~fli';ln1nJIiI'tl'-lvhLlJl'tlf 1111i11i1~fli1fllJlflil'tl'-l\;';lLlJl'tlf IiItkl::liltfli1fllJl~lJlfl1~n1~'-l 
fl m,j'l.lL'VI iiiL'l.lL~~11'1l'-l-:J 1iI~ ~m; 1n11'V1 ~ ~'tl-:J n1J1l'n ~ n'M")1111i1'j'1l1 Pl1~1fllJlfPl'tl~Vl';l LlJl'tlf• 
... '" frl .J '" J" .... I ~ ..
~1'l.l';l'l.l 30 PI'l.l e.J~n1~~~tJ11nn~1 1J'VIL1tJ'l.lPl 'tl ~ Vi ';l LlJl 'tl ~';l tJ ~'tl 'l.l'VI fl11-:J"lI'l.l~1J ~::l'l 'VI fll11Vi 
O. 01 L~'tlVi~1~tkl1P1::LL 'l.l'l.lfl'tl1J Pl1 L~~tJ~~-:J L~tJ'l.l~-:J m1 Pl1L~~tJ 
82.23/81 .53 dj'l.lhl(9l1'-lLntkl.,rylri1~'l.l~ 
L1tJ'l.l ~1~LIiI11::~~tJn11'Vl~~'tl1Jfli1Yl (t ­ test ) LL1J1J~1J~ (Dependence) Vi1Jl'hilPl';l1'-l 
I tV I ... tV 0 tV....., ~ .... I .J fV.... I I ..J 
LLlJl n lJl1-:J n'l.l'tl tJ1-:J~'l.ltJfl1 PI q,J'VI~::~1J 

















'" ... ~ 
t'ldn1~'Vl~~tl-:l,",f-:l;jdj'ldn1~~{tJL:n-:l'Vl(;1~tl-:l Experimental Research) LYitl"'1 
1J~~~'Vlfi1l1Yi'IJ'VlL1tJ'ldl"ltl~n'dLlJltlfrl'JtJ~tl'ld~~fN~'Id LL~~~L,",~~'lf~~l~~'Vlt'V11-:ln1~L1tJ'Id 
",i-:l1ill1 m1tJ'Id~'J tJ'IJ'Vl L1tJ'Id'"'tl~n'J L~tlfrl'Jt!~tl'ld t 'ldL~tl "'1 L~-:l " n1 ~'tl n1Jn'IJ~-:l1'1d'IJ'ldL'"'~tl-:ln~-:l 
~, ~ 
'til;]'i:'Id~i'ld~-:l " '-:lii'l1tJ~~L~tJl?)n1n{tJ~-:l;j 
,
 




n1n{tJ,",f-:l;jt-ifLL'IJ'lJLLt-J'lJn1fj{tJL:n-:l'Vl~~tl-:l (Experimental Research) 'i:~tJt-ifu.'IJ'IJ 

















1. 'lJ1::"Jl1m' ~'El ,rn~m1'W::~1J'lJ1::n1fllUtJ~lJIn"Jl1~'Vl-D'IJ~-3 ~1'111L'VlFl L'lJL~~ 
'El1Jl~1\m11-LFl1'El-3(mn~~1JI'L'lJmi ~LiJr;)~'El'IJ ru Flru::~fll'JmnJfll1~lJlf "IVl1~'Vlmim'VlFlL'lJL~~• 
r1"Jl "1-3 Fl ~'Vl1::'lJFl1 
2. nfi"lvi'J'Eltl1-3~t-b1'IJn1n(tJFlf-3e LU'IJ,rn~m~1,rn~m~n1::"'1J'lJ1::n1fllUtJ~1JI1~"Jl1~'Vl• 
~	 -I c:Il ............ ...J cl'" .... .JI.­
"Jl'IJ~-3 ~1'111L'Vl FlL'IJL~tJ'Ell'1 ~1V1n1HFl1'El-3r.tn1n~'Ell'1 L'IJ"IVl 'Vl~-3'Vl::L1JtJ'lJL1tJ'lJt 'IJ'J"Jl1V11'El L'IJ'ElVi1'J"Jl1 
~ . 
VlNnmr'J;r'El-31'IJ~(tJ'II'El':Hn9tJt'\Jfl1FlL1tJ'IJ~ 2 ;jn11~m11 2549 L(;\tJr.t::vhn11~"Il'i'J'Eltl1-3LL1J1J 
~ . 
Lr.t1::r.t-3 ~1'IJ'J'IJ,rn ~ nM1~-3"''El-3 L~'El,J1m'Vl r;)~'El-3 LL~::H1J'Vl L1tJ'lJFl'El"lrl'J LlJl'El f-n'J tJ ~'El'IJ~-:liJ 
1.1	 n11~LFl11::~V1in~Vl111tJ~"Jl1V11'ElL~'ElVl1~"Jl1 ~P\'Jm1"1LFl1'El-:l(n1n~~lJIL'IJ~2 
n) ~n'M'IL~'ElVl1~'111LJ11"1i'J;r'ElL1'El-:l-:ll'IJ~(tJ LJ11"1V1in~Vl1'IJ1::n1flliltJ~Vl1 
~ 
~1'111 L'VlFlL'lJL~~'ElVl~1V1n11-LFl1'El-:l(nm~~l'1 L'IJ~ Flru:::~fll'Jn11"1flll~l'1f• 
.. ........1.. 'I.J;.. ..... " .., ........"

'II) 'J LFl11~V1'JlJICllJ1::~-:lFln11~'El'IJ L'lJL'IJ'El VI1'J '111lJ11"1V1'J'II'ElL1'El-:l-:l1'IJ'Jr.ttJ r;)1'IJ• 
"	 ..Jo ,'-'"... -. J;..J .. .Ji' " 
Fl'Jl"11 ( Knowledge) 'Vlr.tlLU'IJ ~tJ LVI~L"Jlm"JllC1I'Vlr.t1ru1L'IJ'ElVll'Vlr.t::~'El'IJL'IJ'El-:lr.t1nL'IJ'ElVl1L'IJ'IJv	 ~ .~ 
'Vll-:l 'Vl ~'M' ~V11'El'IJn,m U.~'J,J1"11 U.U-:l1J'Vl L1tJ'lJLLfl:::L~tJ'IJ.r l'1 Q'IJ 1:::~-:l rln11~'fl'IJ 
....... Ji 41 ... Ji 'I" ......... 1 ... 
Fl) 'JLFlr1~V1L'IJ'ElVl'Wri'ElLfl'ElnL'IJ'ElViI LViLV1"11::~"I n1J'JlJIQlJ1::~-:lFl 
......... 0.... J; 'I " ...... I ,...... ...
 
- r.t(;\b1tJ-:lfll (;\1JL'IJ'il'ln LVI l'1Nl'11"1'J l'1QlJ1::~-3FlL"Jl-:l'Vl~LJ1n11"1 
o X .... "..J "J'	 I0 
- 'lJ1L'\J'ElVl1tVl~L"Jlm"Jll'l!r;)I'IJL'IJ'El'ln r.tl'IJ'J'IJ 2 'V11'IJ LJ1nr.t~'El1JLLfl:: 




.... .JI ... ...."..._tV

n)	 Ll'11tJ"Ib'IJ'ElVlI1J'VlL1tJ'IJ 1JI1"1V1'J'II'ElL1'El-:l-:ll'IJ'Jr.ttJ 
'II) Ul.rl'1{)'lJ1::~-:lrlL~-:l'Vl~~m1~ILL~::;L~'El'ln 
Ji .'"1 .... ",
L'IJ'ElVll'El'ElnLlJ'lJVI'J'II'EltJ'EltJ 1 
" , 















~) ~ChtJ111~~ttl ~-.3 m{tJ Li1\l~{~~1-.31~~1 Lil\ln'1:i''';1t1'Vl~tJ\lI"l'el ;..J-n':lLlJI'el f..	 .. .. 
I CV " .. ... .... 
1l'J tJ ~ 'el \llJl1 ~ ~'J 'tI 'el L1'el-.3 -.31\l'J '" tJ ,j1~~t'el~chtJ111 LLt\''JhM1Lil\ln'11~~1-.3 t1J :i'LLm'~tI'VlL1tJ\l 
'il) ,j1t1'Vlb1tJ\ll"ltl~~'JLlJI'elfori'JtJ~'el\l ~~~1-.3L~1~~tJtI~'elmLt\''J'l1J1~~L~m"Jl")C1i 
~1\l~'el ~'l\l'J\l 2 'Vi'l\l m'J~~'eltlLLt\''J,Jftl1Jt-.3LLri1.'tIlJl'l~~'lLL\l::;,j'l 
"Jl) n'11'Vl~~'el-.31iftl'VlL1tJ'lJI"l'el~-n'JLlJl'flf1l'JtJ~'el\l . .. .., .. ~ " " ".tn'11'VlCJlfl'el-.3Lfj'el"m~t'l'tl'eltlnfj1'el-.3 lJl1-.3 1 'Vl1-.3~1'IJL\l'el~'l n'11CJl'lL\l\lL1'el-.3 
I I	 I I I 
LLfl::;ll'lM1~1-if n'1 :i'L;'el ~ ttJ-.3 L~tJ-.3 1'J~~-.3 L'Jfl'l~1"" \In'11L1tJ'lJn'11~'el'IJ L~'el,j'l;;'el~fl~~~ 'l 
'II 
~~'l1ru'llJl'l~ Lnru-rln'l11J :i'::;Li1\llJl'l ~ ~'J'l~ ~ ~L ~'IJ'tI'el-.3 ~L~m"Jl'l C1J ~'l ntJfl'tl'el-.3 ";'lL'il~tJ~ 
'l~fml'l~ LL\l'J'Vl'l-.3'Jj'el-.3LtI~"f1 ( Best) ~-.3~ ( Best, 1983 : 179 - 187 ) 
I"i'lL~;tJ ~nJn'1nJ:i'::;Lij'IJ 
1 
4.50 - 5.00 
3.50 - 4.49 
2.50 - 3.49	 1fl~ 
1.50 - 2.49	 1"l'J:i'1.lfu1J t-.3 
1.00 -	 1.49 1fl~'l~ 
.. 
, , tr".... iI ..........

tJ.J) ,j'ltl'Vl~tJ'lJI"l'el~~'JLIn'elf1l'JtJ~'el\l lJI'l~~'J'Jj'elLffi~'tI'el-.3~'J~tJ'Vl~~\l1ruLLfl'J 



















1J'Vl L1f.J'lJliltl ~Vj'J LlJI tl '1"ll'J f.J ~ tl 'IJ 
,j1'ttl'l-ifn1J n~~ ~'Jtl~h-:J 
..I " 
111VfVI 2 LL~"'-:Jicu(;lf)'\Jn 1~~ ~1~tJ" ~tJCUf')f) tJ;;') L"'f)f,i'dtJ~f) CU 
2. m1~~1-:JLL1J1J'Vl~~tl1Jtj(JH.J'Cl~~~'Vl'i'Vl1-:Jm1L1f.J'IJ 
.-. .-J' IV"...r '-IV
2.1 'JLI'lr1~~L'lJtl~1lJ11~~'J'!JtlL1tl-:J-:J1'IJ'J"lf.J 
2.2 ~LIilr1~~tjlJl~U1:;~-:J~Lon-:JW~~n11~'!Jtl-:JL~tl~1~-:J~~c;1 
2.3 ~m~n~1'l1LL'Cl:;Ltln~11L~mn1Jm1tj(J1 LL'Cl:;m1U'l:;Li1'IJt.J'Clm1~mnL~tlH 
dJ'lJLL'IJ'J'Vl1-:J m'l~11-:J;rtl~tltJ LL'Cl:;L~f.J'IJ;rtl~tl1J 


















t'l 'tl 'U LU'l ~1H:'..ItJ N Ll.nt"ll• 
tJ 1~n'lflliltJU Vlri1.l~,:j t'l1"JJ 1 LVI PlL1.lLfl~~ VI t'l1V1 n'l ~-LI·i~'e),:jr.rn~n flreilJlL1.lm; Pl N~~ f'l".m~~).J f'l1t'l [;l f 
).JVl1~Vlmt=rULVlI"1L1.lLfl~~"ll).J,:jlilfl~~~1.lM LW11lilL1tJ1.l~ 2 t1n'l~~mt1 2549 ~11.lr.l1.l~,:j~'tl,:j 
.to ...... Qo A' cv ....... ...J",J' ....... I
.. "1 
'1i,:j n'lfl,:j L~tJ1.lr.l"ll1 Vl1'tl L1.l'e) VI11?11,:j n'U'UVI L1tJ1.lf'l'tl ).J~r.l LVI'e) ~r.l tJ t'l'e)1.lVl t'l11,:j"ll1.l L~'e)r.l Lf'l1"1:;'VIVl1lil1 
lilr.l1).Jmn~1tJ (Level of Difficult) LLfl~fh~11.l11i.l~1LL1.ln (Discrimination Power) 
LV1tJ~'tlLnN"~1i.l11N1;,:jd t~;)'tlt'l'tl'U~fl1f'lr.l1).Jmn~1tJ ( P) 'tl~~~VI~1,:j 0.2 - 0.8 
Ll.fl~~fl1~11.l11i.l~1LL1.ln (D) ~,:jLl.vl 0.20 ~1.l1tJ Ll.fl:;n'l~1lilru..n1~"JI'e),:jLl.'U'UVI~t'l'tl'U~,:j'YlU'U• 
etir.rtJVl1f)1f'lr.l1).JL~'mr1.l"JI'tl,:jLl.'U'UVI~t'l'tl'U ( Reliability ) ~tJH'~VI~ ~L~'tlf 1'1l1fl1.l (Kuder 
Richardson Formular 20) (~r.l1.lLLfl~rei,:jlilN1, 2538: 198) Lri'tl1~f)1f'lr.l1).JL~'tl,r1.lLL~r.l 
;)'e) t'l'e)'U'e)'tl mtl1.l 2 , ~ , (?l LL1nH'Ltl1.lLL'U'UVI ~ t'l'tl 'U r)'e)1.lL'1tJ1.lLLfl~' ~~ t'l 'tl,:j Lil1.lLl.'U'U VI ~ t'l'tl'UVi t=r,:j 
L1tJ1.l WltJfl1'tl'U lil~).J L~'tlVl11'VI~tJ 1~t'l,:jfl~,:jVl).J ~ Ll.~r.lil1 LL'U'UVI ~t'l'e)'U'~~ t'l'e),:j ).J1V11l"i1lilr.l1).J 
• ... Q ... 
n1'1f11 L\J \J m '1V1 fI 'a 'iHI LL'a~ Ln'U '1';) 1..1 '1'UJ'1I 'iUJ'a 
" ~J's.-.ev 0 ... ...J
m~~fl'tl,:jPl~,:j1.l~r.lfOjtJn'lVl1.l~n'l~VI~fl'tl,:j LW11flL1tJ1.lVl 2 t1n'l1~ntt1 2549 
" 
1. n'l1L{;l'1tJ).J~m1.l~ H'~'e),:jtJ~'U'1in'l1~'e)1.l"ll'tl,:jLL~1.lmfii~'tl,:jr.rm'ti[;lL1.l).J'1i -B'1.l 2 
t'l1"ll1 LVI 1"1 L1.lLfl~~ Pl ~1V1 m 1-Lfl1'e),:j4'n 1nfl'tiPlL1.lmi ~tJ ~ ~ vl'tl'lJ'tl'e)~q)1VI H'~'e),:j L1tJ1.lLl.fl~~tJn~nr 
fl'e)).J~r.lLPl'tlf r.J).J~,:jLfl1'e),:j'Yl1tJJ11~LtJ1Lli.lflLVI'tlfri'U~~LLfl ~'e) 'tl11i.l11m,:jo$LLri'r.J i1'e)m~,:j 
"" 
2. Ll.li.lnLl.'U'UVI~t'l'e)'Ut~n~).J~r.l'e)ri1,:j~1Ll.'U'UVI~~'tl'Ur)'e)1.lL1tJ1.l• 
3. ~1n'l1~'tl1.l~r.ltJ'UVlL1tJ1.lfl'tl).J~r.lL(;l'e)frlr.ltJ~'tl1.l L1'tl,:j "n111JntJ~llii,:j11.l'U1.lLlil1'tl,:jn~,:j 
reiI'IL1.l).J'1i-B'1.l~,:j" ~tJ~'e)11i.l11tJ~~'e)1.l 1 '1'111.l ~'t1 ~~~1~r.rmtl1.l~~'e)1.l 
" v v v 
4. LLli.lmL'U'UVI~t'l'e)'UL~).J t ~n~).J~r.l'e)ri1,:j ~1LL'U'UVI (?lMl'UVlt=r,:jL1tJ1.l~'JtJ'UVI ~tJ1.l• 
fl'e)).J~'J L(;l'e)frlr.ltJt'l'e)1.l L1'e),:j "n'l11J ntJ~llii,:j11.l'U1.lLlil1'e),:j n~,:jrei(;l L1.l).J'1i-B'1.l~,:j " ~1~n I"1f,:j 
5. ,J,1 ~ fl ~1~1i.l1 n m 1~1 LL'U'UVI (?l ~'e)'U r)'e)1.lL1tJ1.l LLfl~LL 1J'UVI (?l t'l'e)'UVi i,:j L1tJ1.l"ll'tl,:j nf'i).J
• 
l'i'J'e) ri1,:j1mLlil ~ ~o$VI1 ~ fll).J ~VliYl1,:j n11~tJ1.l LLfl~,J,1 ~ fl~1~1i.l1 n n1 ~1 LL'U'UVI ~ ~'tl'U r) 'tl1.lL1tJ1.l 




























































tti1 ~m'!l'\Jm"i1Lfll1::,.{,j'II~ .,~ 
m nr.i[J fllf~~f5r.i tJ LMLl'll1::.;;r'fl ~ fl b~ [J m ~~1'l.l/Hl.l," 1 fli1'V11~ ~ ~~ 1"lmn Lfllj1::'; 
LLlJlJ'Vl~~'fllJ m~~1"l,;)n.lfli1l'l,;)1~mn41[J (Difficulty Power) fli1l'l,;)1~L~'fl~"l ( Reliability) 
~t1~~1-n"lm ~~ LPI j1::';LL'lJ'lJ'Vl (;) ~'fl 'lJ 
1.1 ,"1fli1P1,;)1~mn41[J (Difficulty Power) 
(Discrimination Power ) 'll'fl~LLU'lJ'Vl~~'fl'lJ 
P =	 R 
N .. .. 
L~'fl	 P PI'fl fli1P1,;)1~mn41[J .. . ..., . ., .," 
R PI'fl	 ~1~,;)"lPl"l'Vl'Vl1'll'fl"l"l~n v 
• 
, ".. ... . ., .," .,N PI'fl	 ~1"l,;)"ll'l"l'Vl'Vl1'll'fl"l"l'Vl~,"~(;) 
b~f.J~~1jn.l1L~'fln''fl~'fl'lJ~ilfli1fll,;)1~mn41f.J1''l"ll';)~ 0.20 - 0.80 
~""i\ll1fh'ei1'U1~~1LL'Jn"Ull~,j'el~'eltJ (~,;)"lLLfl::tr~Pln.l1, 2538 : 211 ) 
D = Ru - R, 
N/ 2 
, 
.... ..... I 0 0 
L~'fl D l'l'fl Pl1'fl1"l1~~1LL"ln 
~'fl ~1"l,;)"l,rm~[J"l~vh;r'fl,r"lC1n 1"lnfi"JLri~ 
v • 
~'fl ~1"l,;)"l,rn~f.J"l~~1;r'fl,r"lC1n1"lnfi~~'fl"l v • 
N ~'fl ~1"l,;)"l,rn~[J"l1 "lnfi~Lri~LLfl::nfi~~'fl"l
















, ell ... 
1.2 'VI1fl11fl1':l1'-JL"Jl'fl'-J'I..l (Reliability) '1I'fl.:lu.tJtJ'V1~~'fltJ 
1l~'i~1Fhfl':l1JJL~'ilt1J"lI'!HIU1.J1.J'Vll'l~'il1.J ~fJH~LJI~ KR -20 ( Kuder 
Richardson Formula 20 ) (~':l'l..lLLfl:::~.:lRnl1, 2538 : 198 ) 
,... 
L'-J'fl r tt 
S pqr = ntt 
N - 1 
, 
... 0 1I ...... ...
N fil'fl "l1'1..l':l'l..l'll'fl'll'fl.:lLl"lffi.:l'-J'fl':l ~ 
p ~'fl i~ri':l'l..l'll'fl.:l~~1\~'I..l~'fl'VI~.:l1 ~'I..l~'fli~ri':l'l..l'1l'fl.:lI"l'l..l~1~n 
'" 
rltJl"l'l..l ';.:l'VI'-J~ 
~'fl i~fl':l'l..l'1l'fl.:l~~~1~~1.'I..l''fl'VI~.:l1 'VI1'fl ~'fl 1 - P 
, '" 
~'fl flI:::u.'I..l'l..l1"l':l1'-JLLtJ1tJn'l..l'1l'fl.:l LI"l1'fl.:liJ'fl';.:l~,jtJ 
I" ...!' ..,
1.3 ~1l'l1L'\l"UJL~"lIFmA~ (~':l'l..lLLfl:::'fl.:lfilru1, 2538 : 73 ) 
x = S X 
N 
.... ... 
L'-J'fl X fil'fl fi11L~~tJ~LJI11ri':l'l..l"Jl'fl.:l1"l :::LL'I..l'l..l 
... ...'" S X fil'fl eJfl r.l2-J'Il 'fl.:lI"l:::LL'I.l'l.l'V1{l 'VI '-J ~ 

















..... ...a ..... A I 0' 'i' 'I .,
~j;J1n11'JflfI'J13JLVI!J.:J{;l1.:J~13J'J(;'ICJ1..I~fI.:JfI ~t'ltJ ~"D~(;l1 Ravinell and 
Hambeton (ri~'J~, 2536 : 185 - 186 ) 
S Xi 
a.v. = 1=1 
N 
a.v. ~'el lil'J13J L~tJ~lJ11~tW13Jtj [;l~tJ1:;~~l"1 
, 
.. 0 " ... 
n I"l'el ~1'IJ'J'IJ~L"Dm"D1 qj 
X ~'el 1"l'J13J[;l1~tW13Jtj[;l~tJ1:;~~l"1 il1il1LtI'IJ + 1 ,0 LL~:; -1 
~tJ~~11n.l1L~'eln;r'el~'ellJ~il1il11"l'J13JL~tJ~lJ1N~'el~tj(;l~tJ1:;~~l"1~~LLlJi 0.50 ~'lJ1tJ 
I I ... cv ... 
3.	 m 1Y1 t'l~ 'ellJ ~'J1 J.,J LL[;l n [;l1~"1I'el~ lil :;LL'IJ'IJn'el'IJL1tJ'lJLL~:;lil :;LL'IJ'IJ~~~ L1tJ 'IJ 
~ j;11....1 fh LL(;'In ~1.:J f1::u. 'IJ\ui'tl'IJL1!J\J u.~::f1::u. 'IJ'IJ.... i.:JL1!J\J (~'J'lJLL~:; 
'fi~lilru1	 ,2538: 104 ) 
So 
= IN S 0 2 - ( SO) 2 














115 ~ Vh"'liL \J m~'VI1,j ni'YIfi[l1~"lI'2l~tJ'YI L~!J\J fl'2l )./vb LfI'2l ftl~!J1I'2l \J 
( ~~1'Jru.6, 2528: 284 ) 
M2 M 1 M 1 
P - M 1 P 
, 
M 1 eH'1'l1'fl-:lrl:;L6UUL~~tJ"1nm1~'fl'Uritlum1I1tJu (Pre - tese ) 
, 
... "'... (= e.Jt'l'lltl-:lFl:;6LUUL~t'ltJ"1nm1~tl'U~t'l-:lm1~1tJU Post - test ) 
0­


















~'tl'l..l ~'tl..:lm11Jn1JJjm;..:l1'1..ltJ'I..lblil~..:ln~..:l~~L'I..l,mi'l..l~..:l ~1~ful!n~nM11:::~tJ1J1:::mfllilmj~1 
fj"JI1:nYii'l..l~..:l ~1'1J1blili'tl..:l4'nm~~~L'I..lm; t'H)1,j'l..lb'VlIilL'I..lL~~11"1l2-J..:lI"l~ fj'VltJ1b'1J~Yi1:::'I..lM.. 
bL~:::~bIil11:::,re..J~i2-J~'Vl't'Vl1..:lm1b1tJ'I..l~~..:l~1nb1tJ'I..l~'".ltJtJ'Vl~tJ'I..lIilt:l2-J~'".lb~'tlf-ri'".ltJ~'tl'l..l 
Ci' ~ ... '1 ..... ~" ......" 






... .. I ... Q' ~ .oI:ll. ... 1 "cal 





~1nm11..:l~ 2 Lb~l?l..:lH\~'I..l~11J'Vlb1tJ'I..lI'l'tl2-J~'".lb~'tlf-ri'".ltJ~'tl'l..l~m4'tJ~11..:l~'I..l 2-J1il1 
'lJ 
..." " ..J "J' ..cJ ..
1il'".l12-JIill?lb~'I..l~'tl..:l~b"llm'l11tkl'Yl1..:ll?l1'1..lb'l..l'tl~1'tl~'Vl1:::l?ltJ 4.50 bb~:::1ii11'l'".l12-J~l?lb~'I..l'1J'tl..:l 
" ... " ... d .... .. i.I ... ... .Q cr I
~b'l1m'l11q,J'Vl1..:ll?l1'1..lm1~~~~'tl'tl~'Vl1:::l?ltJ ~r1..11~~1 ~b'l1m'l11tkl2-JIil'".l12-JIill?lb~'I..l'".l14.57 
tJ'Vlb1tJ'I..lI"l'tl2-J~'".lb~'tlfs1l'".ltJ~t:lu ~'tl..:lm11Jn1Jii~..:l1'1..ltJ'I..lbI'l1'tl..:ln~..:l~!1lL'I..lm;~m4'm~11..:l~'I..l'tltll'1..l
d.J 'lJ 'lJ 




















M1 M 1 
P - M, P 
P 
fll1"ll'tl..:ltllJ111rir;)'lJ~i.J1"'11n~lJ1:i"~ "'1~i1fOhr.::,"~1..:1 0 - 2 ti'1Pi1~,"1'tl'tln~1i.cJli1"1~1n 
n~1 iifl~1 t1"(lb1tJ'lJfOlfl~~r;)b~flf,r'lJ1~bnW.,j~1lJ1:i"31'lJ 
bb"(l'lJfll1 M 1 9.35 
M 2 = 19.70 
P = 25 
= 19.70 - 9.35 + 19.70 - 9.35 
25 - 9.35 25 
= 0.66 + 0.41 
= 1.07 
Pi1~i.~ = 1.07 ~..:I,r'lJtJ"(lb1tJ'lJflt'tl~Vlr;)blJ1flfr1ir;)tJ\I\fl'lJ C;'tl..:l m:i"1JntJDtJ'1i..:l1'lJtJ'lJ 















3. m1~iLPl11:;,re.J~ ~~~Vl'tVn'l m1~t1'1.l,"i'l"l1 n L1t1'1.l~'JtltJVl ~t1'1.lPl'il~~'J LlJ1'iln'J tI ~'il'l.l 
m nLPl11:;,re.J fl ~~ ~Vl'tVl1'lm1L~m.! 1:::,"~1'l ri'il'l.l~t1'1.lL\,fl:::,"i'l ~t1 'I.l~'JtltJVlL~tJ'I.l 
Pl'el ~~'J LlJ1tlfsn'J tI ~tl'l.l btfl fJHft'lii ~1.'I.lmnLPl11:;,rm1Vl tfl t'ltltJ fll'J1 ~ L\,(JJ n lJi1'l~tl'l fll:;LL'I.l'l.lritl'l.l~t1'1.l 
LLfl:;,"i'l~t1'1.l (t - test: One - Group Pretest - Posttest - Posttest ) 1.J11n!lf.Jfl~'ld 
S 0 = 238 S 0 2 = 2498 , N = 23 fll'l.l 
so 
= IN S 0 2 - ( SO) 2 




=J (23 x 2498) - ( 238 ) 2 




"I1nLil111'l t ~'lil df = 22 1:::~'l.JPl'J1~L~'elJ'I.l 0.01 ilp;h 2.819 ~'l~tl~1LtI'I.l~tfl 
"r1in LLvip;i1 t ~~1'1.l'Jrn1~ = 39.21 t'l'ln~1"1tfl,"in LLl.Jfl~1e.Jflm1Vltflt'l'el'I.J 2 Plf'lLLVlnlJi1'ln'l.l.. . 
,r'l.l~'el m1L~t1'1.l~'JtI'l.JVlL1tJ'I.lPl'el~~'JLLil'elf-n'Jtlt'l'el'l.l L1'el'l m11JmJn~'l1'1.l'I.J'I.lLPl1tl'ln~'l 
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... " J' 4.551.2 ~'d'l2J"Jl~L"l'IJtJnl?l'il-:J"ll'il-:JL'IJ'il~'l 4 
4.54 51.3 ~'d'l2JL~2J'l~~2J'l.'IJ~tJLL1J1JLL~~~,j'lL~'IJ'il . 
2. ll'lYi 
4.04 42.1 PJtwl'lYi"ll'il-:Jll'lYi	 . 
4.04 42.2 ~'d'l2JL~2J'l~~2J"ll'il-:Jll'lYi'l.'lJn11~'il~'d'l2J~2J'l[J .. 
%:"'''' "'~ 4.5452.3 ~'d'l2J~2JYi'IJfi1~~'d'l-:J1l'lYin1JL\'i[J-:J1J11m[J .. 
4.04 42.4 ~'d'l2JL~2J'l~~2J"ll'il-:lL'Vl ~il~~~-:Jll'lYi'l. 'lJ1J'Vl L1[J'IJ . 
4.04 42.5 ~'d'l2JL~2J'l~~2J"ll'il-:J-:J'l'IJ~'l'IJn1T~~n .. 
3. L~mLL~~ll'l'M''l 
.... 4.5453.1 ~'d'l2JL~2J'l~~2J"ll'il-:JL~[J-:J1J11m[J	 . 
4.5453.2 ~'d'l2Ji~L"l'IJ"JI'il-:JL~m1J11m[J	 . 
4.04 4" 'I. "3.3 ~'d'l2JtJnlJ\'il-:J"ll'il-:Jn11 "Jlll'l'M"l	 .. 
4.	 L'd~'l 
4 4.04 
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1 1 1 14 1 1 
2 1 
1 
1 1 15 1 1 











1 1 17 1 1 
5 1 1 18 1 1 
6 1 1 19 1 1 
7 1 1 20 1 1 
8 1 1 21 1 1 
9 1 1 22 1 1 
10 1 1 23 1 1 
11 1 1 24 1 1 
12 1 1 25 1 1 
13 1 1 















_I _. • .. ~_I-"'" .. -..,t ..... ~ 
Ll\J\J UlIIlIIU~llJ r.:UI'U -..1 A1 A';11 )I!l1n.:l1!1 U\J\J" lIItll\J ~ill.:l n1ir.anlJi!\J 1il.:l1'U\J'U~Ai1l.:ln'WilPI 'U )I PI "''U'!.:I 
"'.1 ~ '!!'I'" ... ....,.., t • ~I ~...... 1
i::fl\J lJ';I1II. "''UlJ'' 1 i1l\J~"'1 UJI'UmAi1l.:l~ninlll" 'UaiPI lJr.:~1lJn1i"nV1 2/2549 
,...: 
i'ilVl~t'l'ilUVl (25 iff))VI rnt'l 
1 2421 22 23 252 4 11 14 17 18 19 203 7 8 10 12 13 15 165 6 9 
1 1 1 1n'lMC1l1 In:;L~mJL'tJll1~ 11 1 1 1 0 01 1 1 1 1 1 1 1 00 0 0 0 0 0 
2 Lnmin~n~ 1lu') 1 1 11 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 11 00 0 
000 13 1 1 1 1ii1'1111 ~ ~:;~nM:: 1 1 11 1 1 1 1 I 1 1 1 01 1 1 1 1 
4 unJli\~ ~tlV1U~:;Li'l1~ 1 1 11 1 1 1 1 1 1 1 1 1 1 01 1 1 1 1 1 1 00 0 
15 Y;L"Il1'1~ i'l':h'lU1"U 1 1 0 11 1 1 0 00 0 1 1 00 0 0 0 0 0 0 0 0 0 
6 1 1 0 1 1 1 0~~~Yi'll'f n~Yjfl-3Q~ 0 1 1 1 1 1 1 1 1 0 00 0 1 0 00 0 
7 Yl~'l'; 1"l-rJtl'l 1 1 1 11 1 1 1 11 1 1 0 1 1 01 1 0 1 1 0 0 10 
1 0 18 z;jLtJl"I lti)fi~'i'~1n1 1 1 0 01 0 0 0 00 1 0 0 1 1 1 0 00 0 00 
1 1 1 1 09 1 1 1 0f'li'l~'i'1'i ~n1i'l 1 1 1 1 0 1 1 0 11 1 1 1 1 0 0 
1 1 110 l"I'i'11ti) ;r''l'tJn 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 00 0 0 0 
1 0 0 a11 p)fl':1EJ ,]1n1:;LVln 01 1 0 1 1 1 0 0 0 01 1 1 1 1 1 1 0 00 
12 i'lMJ'i'::i'l'l1'i" U~tl-3i'l1EJ a 11 1 1 1 0 1 01 1 1 1 1 1 1 0 0 0 01 0 0 0 0 
0 0 1 1 113 i'l'i'11fi ~Yi,)'l'l:t 1 01 00 0 1 1 1 0 1 1 0 0 1 1 1 1 1 0 
1 0 1 1 1 0 1 1 1 1 0 1 1 1 114 1 1 0~Yi'l1"l1 ~"UVl"U:"l~Yi-3'; 1 0 1 1 0 1 0 
15 tl~P1'i' ~'tJ1'l).J,]1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 10 1 0 1 1 1 0 0 
16 tl'4fn'; ru wow 1 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 
















_I ... • • ... ~_I"''''' ... _ .... ~ .... ~ 
Lt\J\JLttllllUllllJf::UI U \41 Fl1 Fl';l1 al!l1n./l1!1Lt\J\J" IIIt'il\J Ln./l n1~l:lnlJiJ\J1II./l1U\JULFl~'il./lnll./l'il91LU allll1lU'!./l 
.... _I	 ~ "!'I'" .. ........... ~ .... _I • "!'I ~
 
~lIII\J lJ';It. lIUlJ" 1 ~'ilm1l1 Lt~UmFl~'il./l4tn~nll'illllLUallll lJf::4t1lJn1~l'InV1 212549 
. 
Vi I mt'l iitlYll1lt'ltluYi (25 iitl) 
2 3 4 5 6 7 8 9 I 10 I 11 I 12 I 13 1 14 1 15 1 16 I 17 1 18 I 19 I 20 1 21 I 22 1 23 I 24 I 25 
17 t:ltfi'n'; J1L~PI 11 11 11 01 11 11 11 01 11 0 o o 01 11 11 11 01 01 01 a 01 11 11 11 1 
18 -t:lf'l1L~'ll , ..LL'UJl-U.Jt:l 11 11 11 11 11 01 01 11 11 1 o o 11 11 11 11 11 11 11 1 11 11 11 11 1 
19 fl1'r-lf1 'Y1f11fl1'l 01 11 01 11 11 11 11 11 01 0 o 01 01 11 01 11 11 01 0 1\ 11 11 01 0 
20 Lt:ln'i'l'll LLn'"lf'l--l~'UY1'f 11 01 11 11 01 01 11 11 11 0 o 01 01 01 01 01 01 11 0 01 01 01 11 0 
21 ~Y1jj'Ul ~'UYlfLLn'"l 01 OJ 11 01 01 11 11 01 11 1 o o 01 11 11 11 11 11 11 0 01 11 11 11 1 
22 ~lfi(;1 'll~ij 11 11 11 11 11 01 01 11 11 1 o o 11 11 11 11 01 11 01 1 01 01 11 11 1 
23 ~n(;1Yl--l'; f'l--l~1.J 11 11 11 11 11 11 11 01 11 1 o o 01 11 11 11 11 11 11 1 01 01 11 01 1 
24 l'l111Yl LLn'"lPl1u'"l1'1 11 11 11 01 01 11 11 11 11 1 o 01 11 11 11 11 11 01 0 01 or 11 11 1 
25 ~1YN'; '"l--l1MV>Ju 01 11 01 01 01 01 01 11 11 0 o o 01 11 01 11 11 11 11 1 01 01 11 11 1 
26 PlfC\J'\I ~nni'l:; 01 11 01 11 01 11 01 11 01 1 o o 01 01 01 11 11 11 01 0 01 11 11 11 1 
T'"lJ.Jf'l:::UUUT1Uiitl (R) 201 191 191 171 121 171 181 181 201 16 6 7 61 191 201 171 201 201 171 15 71 111 151 191 21 
f'ilf'l'"llJ.J!J1n~lU (0.2-0.8) 0.771 0.731 0.731 0.651 0.461 0.651 0.691 0.691 0.771 0.621 0.231 0.271 0.231 0.731 0.771 0.651 0.771 0.771 0.651 0.581 0.271 0.581 0.771 0.731 0.8 
m11-3~ 6	 LLt'l11l-3t-lMl1tJ1:::Lnumf'ilf1')lJ.J!J1n~lU1J'fl-3LLUUYll1lt'ltlU ~'f)-3n1TtlntJBmi-31UUULf'l1tl-3n~-3tilJ1Lumii'U~-3(lJi'f)) 
~"l11ru1ii'flt'l'fluYiiif'i1f'l'l1J.JU1n~1u =0.2-0.8 
\4 al1!1 L\491. 'll'fl-3f'l:::LLUU 0 = ';h~l1l '!i'fl-3I'1:::LlUU 1 = Yl1lJn 
...	 ~ 


















_I'" .• • .. ~_I"''''''' ... .,~ ...... ~ 
1.41J1Ju..f1.1l eJtl1.Jf::UI'U ....1 P11'i11'U14t4t1U.'Un'll'il.ll u.1J1J" f1''iI1J Lf'il.ll mfrm1.Ji)1JPI.ll1'U1J'U LPlf'il.llntl.ll'illII ~ 'UallII'II'U!.Il 
., _I l:o ~.. ... ...,., ~ ...... _I • ~ ~ - \_1 ... 
~1II1J 1.J1'.•'U1.J" 1 f'il1JL.1 u.eJ'UmPlf'il.ll4tnfntl'illll~'UallII 1.Jf::4t11.Jn1fl'lnV1 2/2549 LnI.IlPl::u.'U'U4t1nal1n 1.J'U'iI!I 
, 
it"lYll1lt'lt"luYl (25 -ii't"l)Vi I rut'l 
42 3 5 7 8 10 1 11 1 12 I 13 I 14 I 15 I 16 I 17 I 18 119 I 20 I 21 I 22 1 23 I 24 1 256 9 
Lntl7'~f'in~ 1Iu1 11 1\ 111 11 1o 11 01 111 1 1\ 0 
2 :n'b'nt !'l'i'::'rimt::: 11 0 11 1 11 1\ 111 11 0o 11 11 1 o 
3 Wlflt'l'i' 'i'f)(;ll.h::Lt'l~~ 11 01 1 11 01 111 1 01 1 11 11 1 o 
4 f)'4fmf ru w'w 11 01 1 11 11 1o 11 1 11 1 o 01 01 1 
~ , .. 
fJl'l'i'L(;l'!l LL'l~'LUJf)5 1\ 11 1 11 11 1o 01 11 111 1 01 0 
6 1-.lt'l'i''i'rl l'ln1t'l 11 0 11 1 01 11 1 11 11 011 01 0 o 
7 Y1'i'YN'; 1'lyJfJ~ 11 01 1 11 11 111 0 11 1 o o 11 01 0 
8 11 11 0 11 11 101 1 11 11'17"l1~ ml.ln o o o 01 01 1 
11 01 1 11 11 19 i1Yi-.lPl1 4"till1ti:::"ll'lYi-.l'; o 01 11 1o 11 0 11 1 o o 
10 lInI1lYi-.l'; I'l-.lillu 11 01 0 11 0\ 111 1 1\ 1 o o 01 01 1 
t'l1: i?l '!l~il11 o 11 01 0 11 11 1o 01 11 1 o11 1 01 0 
12 !'lfl1Yi LLrI1Pln.1l'l o 01 01 0 11 11 101 0 11 1 o 11 01 1 
13 mpt(;l1 I1I:::L~tltiL~cnll1 o o 01 11 1 01 01 1 11 11 101 0 01 1 o 
14 01 01 0 11 11 1t'l7"l11i 'riYi1-.l'; o o 01 1 11 1 o o 01 11 1 o 
15 
~ , .. 
01 01 1 11 11 1f,j1l11iti1 'ltil'l'i'Lim 01 0 11 1 o o 01 01 1o o 
16 11 01 1 01 01 0~fq3Yi-.lf'1 nj,J~ti-.lQ7' o 01 0 01 0 01 0\ 1 
















_I - ,. • .. ~ _I- - .... '" ~ - ~ 
LL\.IULLtiflUltllJrt:UI'U ~1 ft1tl1 U1~~1LL'Un'ltl,sLLUU"f1t1tlU Lftl,s n1f~nlJDulll,s1'UU'ULftftl,snll,sllIII ~ 'U IlIll'lU!,s 
'" _I ~ ~.. .. .. '" '" ~ - _I • ~ ~ ... "_I ..n;f1U lJ';ItI. '!l'UlJ" 1 ftlUL'Il1 LLr.I'Umftftl,s~nmlltllll~'U1l1II lJrt:~1lJn1fPln'Y1 212549 L'l!lUI::LL'U'U~1nIl1n ~lJ'UlI!I 
Vi I rnt\ .. ..I .. '1lllV1~t\'flUV1 (25 '1lt!) 
2 3 4 5 6 7 8 9 I 10 I 11 I 12 1 13 I 14 I 15 1 16 I 17 I 18 I 19 I 20 1 21 I 22 I 23 I 24 I 25 
17 ~~th:::~'lr1 tJ~fl'l~IU 11 1 o 11 01 01 01 01 01 01 01 1\ 11 11 11 01 11 01 01 1 
~ 
18 fl\f1n'; ~IL~PI 11 1 o o 11 01 01 01 01 11 1\ 11 01 01 01 01 01 11 11 11 1 
19 1')1"1'11'1 -ihm~ lvin 11 0 11 11 01 01 01 11 11 11 01 01 01 01 01 11 01 01 0 
20 iilY;~ Ylfl'lfll'"l o 11 0 01 01 11 01 01 01 11 01 11 11 01 01 1\ 11 11 01 a 
21 ~m'l'; '"l'l~l'J.JoJ o 1\ 0 o o o o 11 01 01 01 01 11 01 11 11 11 11 11 01 01 11 11 1 
22 Pl1'\!t1J ~nnfl:; o 11 0 o o 01 11 01 01 01 01 01 11 11 11 01 01 01 11 11 11 1 
23 ~L'ilM3 ~rJl'ltJl'U 11 0 o o o o o 01 01 01 01 01 11 1\ 01 11 11 11 01 01 01 01 11 1 
24 1JLUI'I l!iijfi11mm 01 1 o o o o 11 11 01 01 01 11 11 01 01 01 01 01 01 11 01 01 1 
25 fl~1'I1 ~'lJFI~,jl o 01 0 o 01 01 01 01 01 01 01 0I 01 01 01 11 11 01 11 11 1 
26 Lfln11'll 
.. ~ .. 
LLn'"lFl'l"'l'UYl1 0\ 1 o o 11 01 01 11 01 01 01 01 01 01 11 01 01 01 01 11 0 
l"UJfl::UU\.mllifll (R) 201 191 191 171 121 171 181 181 201 16 6 7 61 191 201 171 201 201 171 15 71 111 151 191 21 
tilfl'lI~fJ1n~lfJ (0.2-0.8) 0.771 0.731 0.731 0.651 0.461 0.651 0.691 0.691 0.771 0.621 0.231 0.271 0.231 0.731 0.771 0.651 0.771 0.771 0.651 0.581 0.271 0.5810.771 0.731 0.8 
l'1'ln~Vi 6 LLt'l~-3t.JflnlnJT::LjjU'\.l1Phfl'lI~fJ1n~lfJ'lI'EJ-3LLUUV1~t\'flU ~'tNn1Ttlm.lBUii-31UUUu'inNna-3~~LumiiU~-3(tlit!) 
ri~ITn.nif'flt'l1luViiil'ilml~fJ1n~lfJ = 0.2-0.8 
~1l1!1L~1II "Il'EJ-3P'l::LL'U'U 0 = yh~~ "Il'fl-3P'l::U'U'U 1 = VillJn. ...4 o 
















11~~-ll'h~1U1"l~1IlUnll'il-lllUUYI~~'ilU Lrtl-l~1l"11UP1::11UU"l1m.J1n1tlw'ilu nflwYl1cnl'1::llUU~-l. ~ 
r::l"11U tl'ln. iui1~ 1 1'ilul'ih II~UnLP11'il-l4'nm~'ill1ltuWitl1::~1i1m1;in1:t12/2549 
vi Imn 







i:2 3 4 5 6 7 8 9 10 11 1 12 I 13 I 14 I 15 16 17 18 19 1 20 1 21 I 22 I 23 1 24 I 25 
11 IlntJ1~~n~ 'llU') o 01 11 01 11 1 11 11 11 11 11 11 1 22 
2 ;\jeLt l'l1::Yi"n\j:: o o o o 11 21 
3 Uf)f1~1 1t:l~1.J1:: \~13 o o o o 11 21 
4 t:l"4fn'; ru um o o o o o 11 20 
5 - ."tlf'11\1fl'll \\,~)J'V\)Jtl o o o o 11 20 
6 1-lI'l11rl ~nll'l o o o o o 01 19 
7 Vlm-nf lr-lvlt:l-l o o o o o o 11 19 
8 Pln1lij ~~n o o o o o o o 11 18 
9 ~YNf'l1 ~UYlu::~ft'VN~ o o o o o o o 11 18 
'M)Jf'):: lIuuntJ~t:l(RU) 9 8 8 8 5 7 7 8 7 6 4 5 4 7 8 6 9 9 9 8 5 7 9 8 8 
















LLf'l~~f'hti1W1"l~1 LLWnll'fN LLlJlJVl~M)lJ LTfN~1~lJl'l:; LLWW"I1m.nn1t1ufllJ n~JJ~1~f'l:;UWW~1 





2 3 4 
o 





12 1 13 1 1411 
o o o 

















19 f'Jlliu ·ihm-:::LVIn o o o o o o o o o o o 01 13 
20 thm~ Yltl-.l~l'l o o o o o o o o o o o 01 13 
21 ?i'j'~·nf r"J·~~~C9NU o o o o o o o o o o o o o 11 12 
22 Plf'1l'\! ~nn~::: o o o o o o o o o o o o o 11 11 
23 ~L"ll1:t3 ~11-.l1.hu o o o o o o o o o o o o o o o o 11 9 
24 J;]LLJPI lliifi~~~lm' o o o o o o o o o o o o o o o o 11 9 
25 tl~PI1 ~'IJ~~"h o o o o o o o o o o o o o o o o 11 9 
26 Ltlnn"ll 
~ ~ r 
LLm~-.l"lUYl~ o o o o o o o o o o o o o o o 01 9 
~'l~~:::LLUUnU~tl(RU) 5 6 3 6 3 5 5 6 5 3 o 5 5 4 4 4 3 2 2 5 5 6 6 
m11~Yl 9 LLt'l~~f'hti1W1"l~1 LlWnll'!l~UlJlJVl~MllJ LTU~~1~lJf'l:; LLWW"I1nJJ1n1t1utllJ miJJYl1~f'l:;LLWW~h 
:'i 


























Uff~~ Hftththu1~ ~1t!'U fl'\J eH!l1J1JVl~fffl1J 
GI td.d. " A 01" 04 ~QI' QlQ
'J::;~1J 111ff. 'I1'UilVll 'Jfl1J!'I11 !lH'Ummfl~~fl'jflmWl b'U1J~ 1h::;~1i1fl1'J"flill 2/2549 
'Jl11fl1'J 
gI .d" 
'\JflVl~fffl1JVl (25 '\J6) 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
'J11JfI::;!l'U'U'Jl11,rtl (RU) 9 8 8 8 5 7 7 8 7 6 4 5 4 7 8 6 9 9 9 8 5 7 9 8 8 











































3 2 2 
---­ ---­









fhill'Ul~~l!l'Ufl (D) . .4 .2 .5 .2 .2 .2 .2 .2 .2 .3 .3 .4 .4 .2 .3 .2 .5 .5 .6 .6 .3 .2 .4 .2 .2 
do • 0 0 
fll'Jl~Vl 10 t!ff~~HMlt:l1'Ul~'illt!'Ufl'\Jtl~!l1J1JVl~fffl1J 
ff~'J fhih'Ul'il~l!l'Ufl = RU-RL.. 
N/2 
Q i,I ,Jet too Z t .I ..
'Vi'ill'Jtul'\Jtlfffl1JVl1JfI1t:l1'Ul'il'illt!'Ufl~~!lfl 0.2 '\J'U ttl 
















UtYfl.:j'H1~lfl111Jl;i6t'U~6.:j1l'IJ'lJfl~H'I6'IJ 1~6.:jm',j"tlmJfiu~.:jl'\J'IJ'Ulfl~fl.:jt1g.:j!i~ 1'\J~~ 
',j:::~'IJ ,hrr. iuil~ I ',j6'IJ1~1 lIN'Ut1lfl~fl.:j~t1',jt1i;H)~ l'U~~ ,j',j:::~li1t1l'.iHt1'I!n 1/2547 
.I 
fl '" ',j'H a' 
I 2 3 4 5 6 7 8 9 10 
" .J"
~6fl,H"6'IJfl (25 ~fl) 


















I nt"]~vn LJl:;LPiUUL't I I I 0 0 0 I I I 0 0 0 I I I I I 0 I 0 0 I I I 0 16 256 
2 Lnmiii~n~ '(!U'l I I I I I I 0 I I I 0 I 0 I I 1 I I I I I I I I I 22 484 
3 :n~nt 1'l'l':;l1'n~:; I I I I 0 I I I 0 I I I I I I 0 I I I I I 0 I I I 21 441 
4 W1llM 'l'f)I11U'l':;L~ I I I I I 0 I I I I I I I I 0 I I I I I 0 I I 0 I 21 441 
5 ~l'll~S 1'l':11'lU1U I I 0 0 0 0 0 0 0 0 0 0 0 I I 0 I I I 0 0 0 0 1 I 9 81 
6 ~~3Yi'lpf n1-J~tl'l~ I 0 I 0 0 0 0 I I I I 0 0 I I I I I I I 0 I 0 0 0 14 196 
7 vi'l'vmf 1~yJf)'l I I I I 0 I I I I 0 0 I 0 0 I I I I I I 0 I I I I 19 361 
8 J;jLU('I l"ll1l'l''l'1-Jln I 0 I I 0 0 0 0 I I 0 0 0 I I 0 0 0 0 0 0 I 0 0 I 9 81 
9 1'li'lml ~n11'l I I I I 0 I I I I I I 1 0 0 I 0 I I I () I I I I 0 19 361 
10 ('I'l'11"ll PT"11.ln I I I 0 I I I I 0 0 0 0 0 I I I I I I I I 0 I I I 18 324 
II l'JlliU ;hm:;LYln I I 0 I I 1 I I I I 0 0 0 I I I 0 0 0 0 0 I 0 0 0 13 169 
12 I'l).JU'l':;I'l'l1'1 U~fl'l I I I I I I I 0 I 0 0 0 0 0 0 0 I I I I 0 I 0 0 I 14 196 
13 1'l'l'111l l1VmM 0 0 I 0 I I I 0 I I 0 0 I I I I I 0 I 0 0 0 I I I 15 225 
14 I'lVNPl1. 4'UYlU:;~fl. I 0 I I 0 I I 0 I 0 I 0 I I I 0 I I I I 0 I I I I 18 324 
15 f)~('I'l' l'l~rMjl 0 0 0 I 0 I I I 0 0 0 0 0 0 0 0 0 0 0 I I 0 I I I 9 81 















l!tT"-:)'M1filf11UJt~tJ~'U~tJ-:)l!'U'U"fltTtJ'U l~tJ-:)m'jNmJUU~-:)l'U'U'Ulfl~tJ-:)na-:)~~ l'Uu~ 










~ C ;:) 





16 t:r4fn'; ru~m I 11 11 01 11 II 11 11 11 11 11 01 01 01 11 II 11 11 11 11 11 01 11 11 11 11 201 400 
I7 t:l\.ffn'; J1L~1'l I II II II 01 II II II 01 II 01 01 01 01 II II II 01 01 01 01 01 II II II II 141 196 
III t1m~'ll LLr.llJ\-I!Jt:l I 11 II II II 11 01 01 11 11 11 01 01 II 11 II II 11 1\ 11 11 11 11 II 11 11 201 400 
19 fhYifl Ylt:l'lfl1'l I 01· 11 01 II 11 11 II 11 01 01 11 01 01 01 11 01 11 11 01 01 11 11 11 01 01 131 196 
20 Lt:lm'1'll un'lI'l'l4'wt 11 01 II II 01 01 11 II 11 01 01 II 01 01 01 01 01 01 II 01 01 01 01 II 01 91 81 
21 ~Yl1iW1 4'~Y1fLLn'll 01 01 II 01 01 II 11 01 11 11 01 01 01 11 II 11 11 11 II 01 01 11 11 II 11 151 225 
22 ~1fi(11 'lllJi1 1 II II II II 11 01 01 II 11 11 01 01 11 1\ 11 11 01 11 01 11 01 01 II 11 11 171 289 
23 ~(i(11Yi'l'; 1'l"l~U I II II II II II II 11 01 II II 01 01 01 11 11 11 II II 11 11 01 01 11 01 11 181 324 
24 I'!mYi LLn'lI'lTw'lfll 11 11 11 01 01 11 11 II II 11 01 11 01 11 11 11 11 11 01 01 01 01 11 11 11 171 289 
25 ~'Yi'l'; ,)-.1~~"r 144 
I I I 
26 l"Iit"l.J'\i ~nnfl:; 121 
:i11lnv'l!tJ 201 191 191 171 121 171 181 181 201 161 61 71 61 191 201 171 201 201 171 151 71 151 201 191 211 4031 6686 
p 0.771 0.731 0.731 0.651 0.510.691 0.691 0.691 0.771 0.621 0.231 0.271 0.231 0.731 0.771 0.651 0.771 0.771 0.651 0.581 0.271 0.581 0.771 0.731 0.77 
0.2310.2310.2710.3510.5410.3110.311 0.310.2310.3810.7710.7310.7710.2710.231 0.310.2310.2310.3510.4210.731 0.410.2310.2710.23Q 
PO O.IRIO.IRI 0.210.2310.2510.2110.211 o.IRI O.IRI 0.241 o.llll 0.210.llll 0.21 o.IRI O.IRI 0.181 0.181 0.231 0.241 0.210.2410.181 0.210.18 
















S p q = 5.1 S X = 403 , S X 2 = 6,686 
= NSX 2 - (SX)2 
= 26 x 6,686 - (403 ) 2 
26 x 26 
= 16.9 
S pq 
n - 1 
= n 
~ 0 II .. AI Go' 
Pl'tl ~1'\J'J'\J"JI'tl"JI'tl..:l bPl1'tl..:l2.J'tl'd (;l 
p ~'tl ~(;l~'J'\J"JI'tl..:l~~1L~'\J~'tl~~..:I1 ~'\J~'tl~(;l~'J'\J"JI'tl..:lPl'\J~1~nn~~'\J 
" 
"r1..:1~2.J(;l 
q ~'tl ~(;l~'J'\J"JI'tl..:l~~~1~(;l1'\J;r'tl~~..:I1 ~1'tl ~'tl 1 - P 
S2t ~'ll f1:;bb'\J'\JPl'J12.Jbbtl1tl1'J'\J"JI'tl..:l bPl1'tl..:lil'tl~..:I'U1J~ 
25 5.1 















£qt1~~1;n 'l.ln11'Wl1.1 ~::~'V1fi111'Y~"lJtl~lJ'V1 L1tJ'\Mo1tl~6:j'J bVltlfrl'J tJ£qtl'l.l tl9'ltJ1crif~(;11 (b£q1'J Ntr , 
2528: 295) 
s x	 S F 
N	 N 
E, = ___ x 100	 = ___ x 100 
A	 B 
b~tl	 E, ~tl 1.I1::~'V1fi111n"lJtl~bblJlJ'V1l9'l£qtllJtjl9'lc.J~~~'l'V1~1::~tJ1~L1tJ'I.l~l9'lbtl'l.l1tl£J~:: 
E2 ~tl 1.I1::~'V1fi111'n"lJtl~bblJlJ'V1l9'l£qtllJtjl9'lc.Jfl~~'l'V1i~~~ L1£J'I.lPi c;)LtI'I.l1tl£Jfl:: 
..	 .... ~ ...... I GIl .... ' s".. 0 'l"S X	 ~tl f1::bb'l.l'l.l1'J~"lJtl~bblJlJ'V1l9'l£qtlm C;)c.Jfl\'l~'l'V1fi1::~'J1~L1£J'I.l'V1~L1£J'I.l'V11 c;) 
S F ~tl l"l::bb'U'U1'J~"lJtl~bblJlJ'V1c;)£qtllJtjl9'l~fl~~'l'V1~~~~b1£J'U~~L1tJ'U't11'l~ 
A ~tl A::bb'U'UL~~"lJtl~LLlJlJ'V1l9'l£qtllJtj19'1 ~fl~~'l'V1i1::~tJ"'I~W£J'U 
B	 ~tl A::bb'U'Ub~~"lJtl~ bblJlJ'V1l9'l£qtllJtjl9'lc.Jfl~~'l'V1i~~~ b7£J'U 
0­
N ~tl ~1'U'J'I.l~b7£J'U..r~~~l9'l 
, " " .. 
LLlJlL"'tl~1il1ni'l.l(;1tl'Un1n4'£J rf34'tJhJ'l~'t11LLlJlJ'V1l9'l£qtllJtjC;)~fl~~'l'V1fi1::~tJ1~L1£J'I.l ~~hl 


















= M1 + M1 
LL'Vl'IJf'h M 1 9.17 
M 2 = 19.74 
P = 25 
tJ:i"~i'Vlfi1l1't'i "1 = 19.74 - 9.17 + 19.74 - 9.17 
25 - 9.17 25 
= 0.67 + 0.42 
= 1.09 
flI1~'1~ = 1.09 ~,:j..r'IJ1J'Vl~tJ'lJf'I'tl2.J~'JLIWtlfsrl'JtJt'l'fl'IJ ~'fl,:j m:i"1JntJ~~,:j1'IJ'U'IJ 
















(Y-X)=DrltlU (x) o tJnrh~'12 
9 19 10 1001 491202031201-5 'lfl1'W.nr ~P1mfl'N 
12 20 8 642 491202031202-3 ..o"ll'l1fl i1I'1T~ 
4 14 10 1003 491202031203-1 tU,;;., ~Ylm!f 
12 21 9 814 491202031204-9 tU3Wft ~'1\-l~ 
7 19 12 1445 491202031205-6 Yl~1'N.lU 1"11tJJ.J1P1T 
11 22 11 1216 491202031206-4 
8 18 10 1007 491202031207-2 
8 491202031208-0 8 20 12 144 
7 18 11 1219 491202031209-8 
... 
10 491202031212-2 tJ'I~Ylfi J.JfU 10 23 13 169 
11 491202031213-0 mVifl U'lJitJyU 10 22 12 144 
12 491202031214-8 1'''IImfl vjJ.JJ.J1ft1 7 19 12 144 
13 23 1013491202031215-9 iiitJ l.jC\JlnlJl 100 
14 491202031216-3 iil'ltP1 ftJ.J\lTnr 12 21 9 81 
15 491202031217-1 ~11116 "l1tJ1l'l"ll 10 20 10 100 
16 491202031218-9 f'JnnT ~nntluYlf 9 19 10 100 
17 491202031219-7 ftJ.Jtn'llU UftUnr.:tYln 10 21 11 121 
18491202031220-5 ftuii n-lm::i'l 11 8120 9 
19491202031222-1 tl\IWl..otJ pJlJ.J'Sl 12 21 9 81 
20 491202031223-9 tlTTt1Vifl 1''1J.J::U1'l 10 20 10 100 
21 491202031224-7 tlno1'PJJw ~f\jf\jnfuflf 7 16 9 81 
22 491202031225-4 ~l'i"lU l~J.Jm'l'l'; 6 17 11 121 
... 
23 481202031112-6 fi1tlYlfi 'tNtl1"l 10 20 10010 
















S D = 238 , S D 2 = 2498 , N = 23 PI\l 
So 
= IN S 0 2 - ( SO) 2 
N -1 
o ~'fl PI 'J'l 2-mP1 nt;l1-:J'lI'fl-:J PI :;LL\l\lLLj;J i'l:;~ 
238 
=J (23 x 2498) - ( 238 ) 2 




~in LLtJlfll1 t ~~'l\l'JtlJ1~ = 39.21 ~-:Jn~'llil~~in LLt1i'l~'l~i'ln1~Y1~~'tl1J 2 F1i-:JLLlJ1n~h-:Jn\l 
'II q 
t~'tl1~ 99 % ,r\l~'fl n1~L1[J\l~'J[J'lJYI~[J\lFl'tl2-J~'JLlJ1'tlf-Jl'J[J~'fl\l L~-:Jn1~'tJnt1n1J--;;-:J'l\l'J\l 
tlii;:'fl-:Jn~-:JtfllJ1t\lmii\l~-:J un~nt't'liJFI'J'l2-J~t~2-J~\l'tltJ'l-:Ji1,r[J~'l~ruYl'l-:J~ii~~~::;C;)1J 0.01 



















fl. G84 ". G8S 1'1. G86 ~. G8l 
o 9J 0" c:S" 1 " QI 0







n. Clear entry 'lJ. Clear block fl. Clear word ~.Clear program . 
o dot ~ 0 jJ 
\11nfl1~{)'I.J'Yl t'H\1~~{)'l.Jfllfll'lJ'l.I{)5 - 7 
.. 
5. m'Jtl'I.Jn~m'Jnfl 
"" 07. m'Jtl'I.J'V1tl~fll 
. ...."'fl'H1U'VD 8 - 11 
n. 0 4 'lJ. 05 fl. 0 6 ~. F 
\11nrll~{)'I.J~til'H'Ufl h11J~~{)'l.Jrllfll'lJ,j'{) 8 - 11 dl'H1'I.Jm'Jn~~1fi~f.J1 
"" 9. 'lJ'lJlfitlf.J1 

















13. L1fll'.hnwij~n~.:JLnft(J1~~ \1n~.:J H.yhffl.:J'I1'lJlmmJt~
 
n.,rfl.:J't1'lJ1f.llft\l 1 'II. ,rfl.:J'I1'lJ1C1Lfl'll2 fl. ,rfl.:J'I1'lJlmfl'll3 .:J. ,rfl.:J'I1'lJ1mfl'll 6
 
n. 613llm '11.920 Ilm tl.1120 Ilm .:J.514Ilm 
. 
• QI d.' 
n. 911.:Jfl'W'Ylt11'11fl.:J Parameter 
tl.~l.:Jti'W9I'I.:Jml'lJA~~~ 
• .., II 
ll'l't1':iU"El 16 - 19 
n.04 'II. 05 tl. 06 .:J.03 
o do G)~ 0 sal 0 QI 




18J,J 'tl'I LCJ1'W ;Jfl1'I L'\Jl~'Ylfl~fl.:J 
" . 
20. L1f11t'\Jl~!~'tlm'\Jl~'\J~ \1n~.:J HYi,rU.:J'I1'lJlmfl'll'1~
 
n.,r'tl.:J'I1'lJlmfl'll 1 'II. ,rfl.:J'I1'lJlfJtfl'll2 fl. ,rU.:J'I1'lJlmmJ4 ~. ,r'tl~'I1'lJlmfl'll6
 















Q.' " 't22.G87 ~'j'lfi'U'\J£l 11 
fi. Cut-in Cycle 
'\J. Chip Break Drilling Cycle 
tl. Withdrawal D:illing Cycle 
'I. Threading Cycle 
, 4 
23. m P2 '\J£l'l G85 l1'lJ1V()'1 
fi. Taper value 
'\J. Thread run-out 
tl. Thread depth 
'I. Thread pitch 
" 't"fi. l11'lJ 91 G96 " 't " '\J.1111J 91G97 "tl.l11'lJ't"91G94 "'1.111'lJ t"91G95 




















! iUUJU1J1JnAlTn1JOn'NmJ ii1M~ l'U1J'I.Ufl~tH OO~afl t'Umli'U~~ 
2.~. 3.fl. 4.n. 5.'IJ 
7.fl. 8.n. 9.'11 10.fl. 
12.'11 13.~ 14.'11 15.'11 
17.n 18.'11 19.fl 20.n 



















. , ... 
6. 1l1'U'J'U11'U'JUOfl 
04-412-211 
AUTOMAnON MACHINE ENGINEERING2 
" 
1 ''1n;,.mrvm:ffl'\ll t'U'I1~flff~1 'I.h::fl1flilU'!J~1 1'il'1;'Vli'Uff~ 
~	 ~ 
ffl'\l11'il'1~1~fl~11~~1'U 
.	 " . 
.fll~fl11tYmnfi 1 i'Uufi 2 
126 ~l'l.H~ti'U~~Vfl 18 if'tJfllM 't1(j1J6 1 tn'I.J H~:::uB1J~ 6 f11'I.J 
~mYUA1M Lm:::irfltYfl1J l~V~ t ~L 1~ltYfl1J 1~'Uf1~l'Uvm1~ lL~ U'U 
1 i'111mimYUmM 
3 'I1111un~ 
1.	 rm!1~fl1n;1~1'Uri1'U~H "l '\lV~L~~V~~mflm)~ l'U1J~ 
2.	 'Ill1U1 Hm lNl'U tiAU~::~l'Uflil~~1U~1~~cWLfl'1J1Ui~~l'U'~ 
3.	 ~Vffl1J::i'U fl11 t~l 'I11Jfl (Mode) fl11'til~1'ULm::L't1f1Uf1fl11ifl 
L~V'U~l~ '1 L~Vm'I.JfJ1JLf1~v~tiAH~::Lf1~V~flil~t5'~ l'U1J~ 
4.	 ~Vffl1J::i'Ufl11 t~L~~v~tiA 1~'I1::~1Um::Uffj:fh'41 
5.	 ]jVffl1J:: i'U fl119i~1J~1~~7'fl1J lLf1~V~ ~m fl~t5'~ 1'U1J~ 
6. ~1::'I1'Irfl~~tJW~1'\lV~L~~v~~mfl~t5'~ l'U1J~ 
tYfl1J lH~::1JflUi11J~L~U1ti'I.J'I1~1~fl11'ti1~1'U ri1'U~1~ '1 '\lV~ 
Lf1~V~~mfl~t5'~ 1'U1J~ fll1i~l'l11Jfl (Mode) fll1'til~l'U L'Ylf1Uf1fll1 
ifltQtl'U lumm1Jf.1'I.JfJmf1~tl~timm:Lf1~V~fli1~t5'~l'U1J~ ~l'UtiA 

















til1..1 'i 'i fJ UJVIDEO~ . . 
~QI 0 QI ..:I QI;e9 · 
~1 ~t111'U~'U l{l fll:lW~ ~1'U'VIl'I11l1~ 'ff1l flU lm U~VIDEO 'VI '" 1 
~NC nl71~t1'U11Jmmll;''U11Jllumh~~ll{l~ I 
· VIDEO 'VI '" 2 




~ t ~ ~ 
'11'U1 nlWI11~7U~ nl7fl{l~lfl{ltl1 H{l~nl7l~1~ 
11~'U~'U 
· VIDEO 'VI '" 3
 
nl7 hhLLmllfl1UfJlllfl~U~f1~~CNC
 nl7LL~'~ 11hLLmll~u~vh;,'U l'11llfl EDIT nl7 
~.9'j/ .l'j/'j/ ......... 'j/ 
~~'I1U~U~~'U~'Ufl1t1~1Ufl'lol7~1a IlCl1;t11l 
~1t1~1m~ 4 mifl ri1'Unl7LL~'~l1J7Hmll~ 
~U~lltrl~~1'I1llfl EDIT 191Wi''U 
fj ~t1'~uiu ltl~~1~nl71J1Util'l1f1I'l1t1lfl~u~i'1u . .. 
~f1;,'UmwVifl~~~1'U1l111~1~'U1f1~U~91'U~1'U 
hj'A'~lll11UU 191'U nl71Jfutil~u~ljflfl~nJufl 
d. • d~d. ~ 
1l~ll'l11~7U~ llflfl{l~lfl{ltl1 H{l~ nl7l~1~1IIJ'U 
.. 




~QI 1II ~ ~ Ci" QJ '1
VIDEO 'VI '" 5 ~1~t1 ~f1U1i1J1t1f1~~Ufl1n~1~ l'Unl7nl7 
.. 
'li'ufl1n~1~1'Unl71JUU~~1'U 1Juu~~l'UHI~'U'li'U ~ ~~U 
~ ~ 'j/ "'... .9 ... 'j/ ~ ~ 'j/
1. l'Unl7t1f1fl{lU~~~lflUlmu~~m~U~t1f1 l'l1 
• .9 _!lj... • 
H'U'Ul'YlUueN fl'U nl7'11{l'U 
~ '" ... ';' 'j/'j/ '" ""1J2. fl17 t1f1llfl7~ 1~mn 'I1f111l1lfltl11lfl'U . 
;, I 'j/ ;, 'j/.... '" 
3. nm 'ff Reference tool ~U~ 'I1'U~Ul'YHlfl 
4. fiv'U1Ji)U~~l'U~U~flUfI Reference tool
I , 
flV'U 




















.... A ... 
m1'Ul~.:I1 n1l11fl'HI·Hlfl7 
tiUJ"i"ifJlfJ 
,.... ... '1''' &!I ..... .... A ...
~1~V ~Ul~lV~~1lnl1~ll~1n1l1~1U~~n1 
.l ~ A .. l~ ~ ..... ... 
l~~N91U l1JUmU 'H1Ullr11 llr1~1lm1~11r11m 
A 4Q1t Q.c:i 0 
~16.:11J691flVl.:l~1Jfl flr16fl~U1lnl1Vllfl1l1J 
I
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